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1
 Introduction

This paper describes the foreseen plans of the data assimilation working group of LACE for the year 2007. It should be considered still as a preliminary document considering schedules and the proposed research stays. The plan will be finalized after the LSC.

2
 Algorithmic aspects

· Tests with a 1st version 4DVAR

Description: As the TL/AD of the SL advection is ready since the end of 2006, basically a first version 4DVAR could be tested from algorithmic point of view during 2007.

Objectives: Test the TL/AD dynamics and learn about the 4DVAR code implemented in ARPEGE. In case of successful algorithmic validation first tests shall be started using high frequency data.

Priority: high

Realization: stay in Toulouse

Estimated efforts: 1.5 p x m

Proposed contributors: Filip Vana (CZ)

Schedule: ?
· Tests with CONGRAD minimizer

Description: The goal is to compare the efficiency of the CONGRAD minimizer with M1QN3. 

Objectives: Simple statistics are to be prepared which should reflect comprehensively how these 2 minimizers compare. The total cost depends on the cost/iteration and on the needed number of iterations that leads to the same minimum. If there is a potential in the operational use of CONGRAD, it should be validated from meteorological point of view.

Priority: medium

Realization: local work

Estimated efforts: 0.5 p x m

Proposed contributors: Gergely Bölöni (HU)

Schedule: January/February

· Background error covariance computations

Description: CZ and RO plans to derive B matrices for their domains.

Objectives: Both in CZ and RO NMC, lagged-NMC or ensemble type of B matrix is to be computed related to the local installation of a 3DVAR suite. Priority: high

Realization: local work

Estimated efforts: ? p x m (CZ), 2 p x m (RO)

Proposed contributors: Alena Trojaková (CZ), Simona Stefanescu (RO)

Schedule: ? (CZ), spring and autumn (RO)

· Tuning of error variances of the analysis system 

Description: HU and RO plan “a posteriori” tuning of the background and observation error variances. In HU the work started in 2006 with a tuning based on the method of “covariances of residuals”. So far only vertically uniform tuning was done which means that the whole profile was tuned together. 

Objectives: The next step in HU is to derive a height dependent tuning for both the background and observation error variances.

Priority: medium

Realization: local work

Estimated efforts: 2 p x m (HU), 3 p x m (RO)

Proposed contributors: Gergely Bölöni (HU)

Schedule: April-May

· 3DVAR installation and validation 

Description: The goal is to prepare a local 3DVAR installation either for operational or experimental use.

Objectives: 3DVAR is planned to be installed in CRO, CZ and RO.

Priority: high

Realization: local work

Estimated efforts: ? p x m (CRO), ? p x m (CZ), 1 p x m (RO)

Proposed contributors: Tomislav Kovacic (CRO), Alena Trojáková (CZ), Radmila Brozková (CZ), Simona Stefanescu (RO)

Schedule: ? (CRO), ? (CZ), November (RO) 

3 Cycling

· Assimilation experiments using ECMWF LBC 

Description: According to some tests done in 2006, the use of ECMWF LBC data have a significant positive impact on ALADIN forecasts. One should mention that in case of using ECMWF initial conditions the forecast of 2m humidity is strongly deteroriated probably due to the poor initialisation of ISBA fields from the ECMWF data (configuration 901). In case of applying local surface assimilation (CANARI) or using ARPEGE surface fields one should not count with the above mentioned serious problem. 

Objectives: The goal for 2007 is to use ECMWF LBCs also in the assimilation cycle and accordingly investigate the impact on the first guess.

Priority: high

Realization: local work

Estimated efforts: 2 p x m

Proposed contributors: Sándor Kertész (HU)

Schedule: February-March
· Experiments with 3D-FGAT 

Description: 3D-FGAT comparisons with 3DVAR were started in 2006 in HMS. The first goal was to compare how the FGAT compares with 3DVAR in case of using the ALADIN/HU operational observation database (SYNOPs, AMDARs and AMSU-A and B radiances can be used in several timeslots). Secondly, it was investigated whether it is useful to use SYNOPs from all timeslots or it is better to keep only those measuring right at the analysis time.

Objectives: The FGAT experiments are to be completed with the SEVIRI data, which is a source of high resolution information in high frequency.

Priority: high

Realization: local work

Estimated efforts: 3 p x m

Proposed contributors: Sándor Kertész (HU)

Schedule: Summer/Autumn
· Experiments with 3DVAR RUC 

Description: RUC (Rapide Update Cycle) can be imagined as an alternative (and maybe the cheapest) approach for using high frequency data. 

Objectives: The aim is to run a 3h frequent 3DVAR cycle using AMDARs, ATOVS measurements and SEVIRI data. A comparison with 3DVAR and FGAT is on the plan.

Priority: medium

Realization: local work + stay in Budapest (1 p x m)

Estimated efforts: 1.5 p x m

Proposed contributors: Sándor Kertész (HU), Benedikt Strajnar (SLO)

Schedule: May

· Implementation of upper air blending

Description: There is an interest now in several countries to implement operational or experimental DFI blending cycles (SK, CRO).

Objectives: The goal is to implement the blending cycle following the Czech example. In CRO the upper air blending is planned together with a CANARI surface analysis.

Priority: medium

Realization: local work

Estimated efforts: ? p x m (CRO), 1 p x m (SK)

Proposed contributors: Maria Derková (SK), Martin Bellus (SK), Jan Masek (SK), Tomislav Kovacic (CRO)

Schedule: ? (CRO), ? (SK)

4 Observations

· ODB installation

Description: ODB installation is an essential basis for any local data assimilation. 

Objectives: Installation, validation and feeding of ODB is planned in CRO, RO and in SLO.

Priority: high

Realization: local work

Estimated efforts: ? p x m (CRO), 2 p x m (RO), 1.5 p x m (SLO)

Proposed contributors: Tomislav Kovacic (CRO)

Schedule: ? (CRO), April-May (RO), ? (SLO)

· Assimilation of SEVIRI data

Description: SEVIRI data proved to be a useful source of information in the ALADIN/FR 3DVAR. Attempts to use these data are done inside LACE as well. 

Objectives: Local data pre-processing and bias correction issues were tackled at the end of 2006 at HMS. A continuation of the work at HMS is focusing mostly on impact studies and the evaluation of the importance of this data type. CHMI will start to set up local 3DVAR tests with a special emphasis on the use of SEVIRI data. There is an interest as well in Croatia to set up a local 3DVAR assimilation using these data.

Priority: high

Realization: local work + stay in Bp (1 p x m)

Estimated efforts: 2 p x m (HU), ? p x m (CZ), ? p x m (CRO)

Proposed contributors: Roger Randriamampianina (HU), Alena Trojáková (CZ), Tomislav Kovacic (CRO)

Schedule: January-February (HU), ? (CRO), ? (CZ)
· Assimilation of radar data

Description: LACE will contribute to the common ALADIN plans for radar reflectivity assimilation.
Objectives: For a comprehensive description of the foreseen work discussions are needed with the LACE contact point on radar assimilation (Marian Jurasek). 

Priority: high

Realization: stay in Toulouse

Estimated efforts: 1 p x m

Proposed contributors: Marian Jurasek (SK)
Schedule: June

· Assimilation of non-GTS SYNOPs

Description: According to a study of the LACE data manager (Sándor Kertész) there is a potential of gaining useful information from non-GTS SYNOPs. In case of a successful collaboration on data exchange between the LACE countries (first just for a given test period) the impact on the forecast could be derived via assimilation experiments.
Objectives: The period for the test is selected. After getting the data from all the countries the 3DVAR experiments can be started.

Priority: high

Realization: local work

Estimated efforts: 2 p x m

Proposed contributors: Sándor Kertész (HU)
Schedule: February-March

· Assimilation of SYNOP T2m, RH2m

Description: The use of these measurements is thought to be dangerous because of the presently used background error structure functions, which project the low level increments to the high troposphere. In ALADIN/FR, these data are used together with SEVIRI data. As SEVIRI provides high resolution increments mostly in the altitude it decreases the impact of unrealistic increments coming from SYNOPs. Another idea is that the increments are unrealistic rather in night conditions while in spite of relatively shallow PBL the vertical correlations in the B matrix (which reflect maybe rather day conditions with thicker PBL) propagate too high the impact of the observations. 
Objectives: One aim of this work is to verify if the hypothesis explained above about the night and daytime PBL conditions. It could be tried most simply by discarding the surface data during the night for instance. One also can try to compute background error statistics for day and night conditions separately and try to use them in experiments. Another approach is to try to use the surface data with and without SEVIRI data following the French example.

Priority: high

Realization: local work + stay in Bp (1.5 p x m)
Estimated efforts: 2 p x m 

Proposed contributors: Gergely Bölöni (HU), Alena Trojaková (CZ) (to be discussed)
Schedule: Summer

· Assimilation of ground based GPS data

Description: This data type contains information about humidity. GPS are assimilated in ARPEGE and ALADIN/FR operationally. 
Objectives: There is a strong interest to work in this field at Prague University. So far we plan to collect information about this work through CHMI. 

Priority: medium

Realization: local work

Estimated efforts: 2 p x m

Proposed contributors: Krystof Eben and co. (CZ)

Schedule: ?
5 Surface

· Tests with CANARI

Description: It is a common opinion that a high resolution surface assimilation will be essential in the future but there is no strategy within LACE to work on it. CANARI OI seems to be a good starting point (it even became operational in ALADIN/CE), however we know that there are weaknesses of it. The goal would be to point out what exactly these weak points are and to propose solutions if possible. 

Objectives: In CZ the maintenance of the CANARI surface will continue. New implementations are planned in CRO, HU, RO and SLO. The idea of a short training came up concerning the technical implementation and usage of CANARI (to be discussed).
Priority: high

Realization: local work + training ?
Estimated efforts: ? p x m (CZ), ? p x m (CRO), 1.5 p x m (HU), 3 p x m (RO), 1.5 p x m (SLO) 
Proposed contributors: Alena Trojáková (CZ), Radmila Brozková (CZ), Tomislav Kovacic (CRO), Jure Cedilnik (SLO), Iulia Ibanescu (RO) Gergely Bölöni (HU) 
Schedule: continuous (CZ), ? (CRO), Summer/Autumn (HU), August-October (RO), ? (SLO)
6 Estimation of means

The following table summarizes planned efforts and support on data assimilation in 2007. Concerning the LACE support some uncertainities are still there, which will be clarified at the LSC meeting.  The uncertain items are listed in italic letters. Some information on the efforts is needed which will be added later on. Consequently only an estimated total effort is given. Note that there is some discrepancy in the total effort between the LACE (~50 p x m) and ALADIN (60 p x m) scientific plan. Planned workshops and the corresponding support are also listed in Table 2. 

	Topic
	Estimated efforts
	LACE support

	Algorithmic aspects

	Tests with a 1st version 4DVAR
	1.5 p x m
	None

	Tests with the CONGRAD minimizer
	0.5 p xm
	None

	Background error covariance computations
	- RO: 5 p x m

- CZ: ? p x m
	None

	Tuning of error variances in the analysis system
	- HU: 2 p x m

- RO: 3 p x m
	None

	3DVAR installation and validation
	- CRO: ? p x m

- CZ: ? p x m

- RO: 1 p x m
	None

	Cycling

	Assimilation experiments using ECMWF LBC
	2 p x m
	None

	Experiments with 3D-FGAT
	3 p x m
	None

	Experiments with 3DVAR RUC
	2 p x m
	1 p x m

	Implementation of upper air blending
	- CRO: ? p x m

- SK: 1 p x m
	None

	Observations

	ODB installation
	- CRO: ? p x m

- RO: 2 p x m

- SLO: 1.5 p x m
	None

	Assimilation of SEVIRI data
	- HU: 2 p x m

- CRO: ? p x m

- CZ: ? p x m
	1 p x m

	Assimilation of radar data
	2 p x m
	None

	Assimilation of non-GTS SYNOPS
	2 p x m
	None

	Assimilation of SYNOP T2m, RH2m
	1.5 p x m
	1.5 p x m

	Assimilation of GPS data
	2 p x m
	None

	Surface

	Tests with CANARI
	- CRO: ? p x m

- HU: 2 p x m

- RO: 3 p x m
	0.25 p x m

	Summary
	? p x m
	? p x m

	Estimated summary
	50 p x m
	3.75 p x m


Table 1: estimation of means for 2007

	Planned workshops
	Participants
	LACE support

	SRNWP data assimilation workshop
	Marián Jurasek 

Sándor Kertész

Simona Stefanescu

Alena Trojáková
	2 p x m

	
	
	


Table 2: Data assimilation workshops in 2007
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